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(54) LENS SHEET, SURFACE LIGHT SOURCE, AND DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide an isotropic lens sheet with a properly wide diffusion 
angle in which a high luminance can be provided, the light diffusion pattern on 
the reverse surface of a light guide plate can be made invisible, and the 
attenuation of output light and generation of equal thickness interference fringe 
by the distance from a light source can be prevented. 

CONSTITUTION: In a lens sheet having a base sheet 11, a light transmitting 
diffusing layer 12, and a lens arrangement layer 13, the base sheet 11 has a 
smooth reverse surface in which the average roughness Az1 and average space 
S1 of irregularities are less than the maximum wavelength of a light source 
spectrum, the light transmitting diffusing layer 13 is differed in the index of 
refraction from the lens arrangement layer, and has fine irregular groups in 



which the average roughness Az2 and average space S2 of irregularities are not 
less than the maximum wavelength of the light source light spectrum on the 
surface. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A substrate sheet with a light transmittance state. 

A light transmission diffusion zone laminated by the surface of said substrate 

sheet. 

A lens array layer laminated by the surface of said light transmission diffusion 



zone. 

Are the above the lens sheet which it had and said substrate sheet, The 
concavo-convex average of roughness height and an average interval have a 
smooth rear face which is less than a maximum wavelength of an illuminant light 
spectrum, and it said light transmission diffusion zone, Said lens array layer 
differs from a refractive index, the concavo-convex average of roughness height 
and an average interval have a fine-irregularities group of 200 micrometers or 
less on the surface, and more than a maximum wavelength of an illuminant light 
spectrum it said lens array layer, It consists of light transmittance state material, 
and has on the surface the concave or convex lens shape arranged by one 
dimension or two dimensions. [ much ] 

[Claim 2]A lens sheet in which said substrate sheet is characterized by height's 
being more than wavelength of illuminant light, and making minute projections of 
200 micrometers or less scattered at the rear face in the lens sheet according to 
claim 1. 

[Claim 3]The surface light source comprising: 

A transparent material which consists of a cave of a translucency plate or 
rectangular parallelepiped shape. 

A punctiform or linear light source adjoined and provided in at least one or more 



sides of a side edge of said transparent material. 

Said lens sheet according to claim 1 or 2 laminated on the surface of said 
transparent material. 

[Claim 4]The surface light source comprising: 
One or more punctiform or linear light sources. 

A light source stowage which surrounded said light source and used the 1st ' 
page as an opening. 

Said lens sheet according to claim 1 or 2 which covers said opening. 

[Claim 5]A display comprising: 
A transmission type display device. 

Said surface light source according to claim 3 or 4 provided in the back of said 
display device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application]This invention relates to displays using the surface light 
source of the lens sheet which has a lens array layer on the surface, the direct 
bottom part using the lens sheet, or an edge light type, and its surface light 
source, such as a liquid crystal display, a lighting advertisement, a traffic sign. 
[0002] 

[Description of the Prior Art] Drawing 13 is a mimetic diagram showing the 
conventional example of the surface light source. The lens sheet 101 is carrying 
out optical adhesion of the surface light source 1 00A on the light guide plate 1 02. 
The light source 103 is formed in the side of the light guide plate 102 
(JP,4-107237,U, JP.5-127159.A, etc.). 

Typically, this lens sheet 101 has a lens array layer of the linear array of the 2 
equilateral triangle pole prisms of 90 degrees of vertical angles. 
[0003]The surface light source 100B arranges the light diffusibility layer 104 of 
high Hayes between the lens sheet 101 and the light guide plate 102 
(JP.6-18707.A, JP,6-301035,A, etc.). This light diffusibility layer 104 has the 
minute projection 104b at the rear face. 

[0004]The spacer projection 101c the surface light source 100C does not almost 
have [ projection ] Hayes and light diffusibility in the rear face of the lens sheet 
101C is formed. 

The light diffusibility layer 104 of high Hayes is arranged to the lens sheet 101 



observation-side (JP,6-102506,A). 



[0005] 

[Problem(s) to be Solved by the lnvention]The surface light source 100A 
mentioned above had the following problems. 

** Since it was only diffusion by the prism of the lens array layer of the lens sheet 
101, the isotopy of the luminosity within the diffusion angle of a moderate size 
and a diffusion angle was not obtained. 

** Since the lens sheet 101 and the light guide plate 102 are carrying out optical 
adhesion, the propagation to all the light guide plate fields of the illuminant light 
by the optical total internal reflection in the light guide plate surface and a lens 
sheet interface is not performed. Therefore, although there are comparatively 
few light energy losses of the illuminant light 103, it concentrates near the light 
source and there is a problem of becoming uneven. Therefore, when it 
separated from the light source 103 above to some extent, luminosity declined 
rapidly, it crossed all over the light guide plate, and the high luminosity of uniform 
distribution was not obtained. 

** Since it can view to the rear face of the light guide plate 102, the light diffusing 
dot pattern of the rear face of the light guide plate 102 will be recognized visually. 
** Since the thin film air layer was made between the lens sheet 101 and the light 



guide plate 102 (between [ when / And / a lens sheet is the composition of two or 
more sheets ] each sheet), the problem of the fringes of equal thickness 
occurring was in it. 

[0006]Since the surface light source 100B is outputted from the light guide plate 
surface, and diffuses illuminant light isotropic by the light diffusibility layer 104, 
and it condenses by the lens array layer of the lens sheet 101 after penetrating, 
the angular distribution (orientation characteristic) of a moderate angle of 
visibility and the uniform luminosity in the angle of visibility is obtained (the 
aforementioned ** is solved). Since Boca of the image can be carried out and it 
can be scattered by Hayes (haze value) of the light diffusibility layer 104,-izing of 
the light diffusing dot pattern of the rear face of the light guide plate 104 can be 
carried out [ invisibility ] (the aforementioned ** is solved). Since total internal 
reflection of the light is carried out and **** distribution is carried out by the 
minute projection of the rear face (rear face of a light diffusibility layer) of the lens 
sheet 101 into the light guide plate 102 in the surface of the light guide plate 102, 
there is comparatively little attenuation of the outputted ray by the distance from 
the light source 103 (the aforementioned ** is solved). However, since illuminant 
light enters into the lens sheet 101 after diffusing it at a large angle by the light 
diffusibility layer 104, a part of diffused lights are not inputted into the lens sheet 
101, but even if an optical input loss is large and is whole surface homogeneity, 



the new technical problem that luminosity is insufficient produces them. 
[0007]As for the surface light source 100C, since the light diffusibility layer 104 is 
formed, the technical problem of the aforementioned ** is solved. Since the 
spacer projection 101a is formed in the rear face of the lens sheet 101C, a thin 
film air layer is lost and generating of the fringes of equal thickness can be 
prevented (the aforementioned ** is solved). Since the optical adhesion on a 
lens sheet rear face and the surface of a light guide plate is lost, propagation of 
the light to the whole light guide plate is performed by the total internal reflection 
of the light on the surface of a light guide plate, and the aforementioned ** is 
solved. However, the light of the lens sheet 101 which carried out end 
condensing since it was most provided in the observation side is diffused again, 
the problem that an angle of visibility is too large occurs, and, as for the light 
diffusibility layer 104, the technical problem of the aforementioned ** is not 
solved. 

[0008]The purpose of this invention solves all the above-mentioned technical 
problems, and is (1). The isotopy of the luminosity within the diffusion angle of a 
moderate size and a diffusion angle is obtained, (2) The higher luminosity to the 
lowness, i.e., the limited fixed illuminant light energy, of a light energy loss of 
illuminant light is obtained, (3) Make possible invisibility (in the case of edge light 
type) of the light diffusing dot pattern on the rear face of a light guide plate, (4) 



Attenuation of the outputted ray by the distance from a light source prevents (in 
the case of edge light type), and it is (5). It is providing the lens sheet, the 
surface light source, and the display which can prevent the fringes of equal 
thickness between a light guide plate / lens sheet, or a lens sheet/lens sheet 
moreover. 
[0009] 

[Means for Solving the ProblemJIn order to solve said technical problem, an 
invention of claim 1 , A substrate sheet with a light transmittance state, and a light 
transmission diffusion zone laminated by the surface of said substrate sheet, Are 
a lens array layer laminated by the surface of said light transmission diffusion 
zone the lens sheet which it had, and said substrate sheet, The concavo-convex 
average of roughness height and an average interval have a smooth rear face 
which is less than a maximum wavelength of an illuminant light spectrum, and it 
said light transmission diffusion zone, Said lens array layer differs from a 
refractive index, the concavo-convex average of roughness height and an 
average interval have a fine-irregularities group of 200 micrometers or less on 
the surface, and more than a maximum wavelength of an illuminant light 
spectrum it said lens array layer, It consists of light transmittance state material, 
and is characterized by having on the surface the concave or convex lens shape 
arranged by one dimension or two dimensions. [ much ] 



[0010]An invention of claim 2 is characterized by height's being more than 
wavelength of illuminant light, and said substrate sheet making rear faces 
scattered [ a minute projection of 200 micrometers or less ] in the lens sheet 
according to claim 1. 

[0011]Claim 3 this invention is characterized by an invention comprising the 
following. 

A transparent material which consists of a cave of a translucency plate or 
rectangular parallelepiped shape. 

A punctiform or linear light source adjoined and provided in at least one or more 
sides of a side edge of said transparent material. 

Said lens sheet according to claim 1 or 2 laminated on the surface of said 
transparent material. 

[0012]Claim 4 this invention is characterized by an invention comprising the 
following. 

One or more punctiform or linear light sources. 

A light source stowage which surrounded said light source and used the 1st 
page as an opening. 

Said lens sheet according to claim 1 or 2 which covers said opening. 



[0013]Claim 5 this invention is characterized by an invention comprising the 
following. 

A transmission type display device. 

Said surface light source according to claim 3 or 4 provided in the back of said 
display device. 

[0014] 

[Function]According to the invention of claim 1, the light from a light source is 
first entered from the rear face of a substrate sheet. Since the concavo-convex 
level difference is a smooth field below the maximum wavelength of illuminant 
light, the rear face of this substrate sheet can lessen the loss (input loss) by 
tangential direction diffusion of the light inputted into a lens sheet, and deviation. 
Subsequently, since the light which penetrated the substrate sheet is made to 
input in a light transmission diffusion zone and penetration diffusion is carried out 
uniformly, distribution in the diffusion angle of luminosity and a light exiting 
surface can be equalized. After carrying out penetration diffusion according to a 
light transmission diffusion zone, since it converges into a predetermined angle 
and light is made to output by a lens array layer, the diffusion angle of light can 
be again stored intensively in a suitable angle. Therefore, technical-problem ** 
which the Prior art mentioned above has, and ** are solvable. By disturbance 



operation of the spatial coherence make possible invisibility (in the case of edge 
light type) of the light diffusing dot pattern on the rear face of a light guide plate 
by Hayes which a light transmission diffusion zone has, and according to a light 
transmission diffusion zone further. When using it, piling up the lens sheet of two 
or more sheets, invisibility of the fringes of equal thickness generated between 
lens sheets is also made possible. Therefore, the technical problem of the 
aforementioned ** is also solved. 

[0015]ln the invention of claim 2, it is in the state which left the smooth optical 
input side at least selectively, and the minute projection used as a spacer is 
provided in the rear face of the substrate sheet according to discrete distribution. 
Therefore, the interference of equal thickness by the minute opening between 
the lens sheets at the time of preventing the unification by optical adhesion with 
a light guide plate and a lens sheet, and piling up a lens sheet and between a 
lens sheet and a light guide plate can be prevented. 

Therefore, the luminous intensity distribution of the outputted ray in the uniform 
region cloth to the whole light guide plate surface by the total internal reflection 
of the surface of a light guide plate and prevention of the fringes of equal 
thickness can be performed, and technical-problem ** which a Prior art has, and 
** can be solved. Although this minute projection serves as a spacer, there is 
almost no optical diffusion effect and the loss by loss of the light in the preceding 



paragraph story included in a lens sheet does not take place. Therefore, unlike 

the case of the conventional surface light source 100B, the purpose (2) and the 

purpose (4) and (5) can be reconciled, and can be attained. 

[0016] 

[Example] 

(The 1st example of a lens sheet) Hereafter, referring to drawings etc., an 
example is given and it explains in more detail. Drawing 1 is a perspective view 
showing the 1st example of the lens sheet by this invention. The lens sheet 10 of 
the 1st example is provided with the transparent substrate sheet 11, the light 
transmission diffusion zone 12 laminated by the surface of the substrate sheet 
1 1 , and the lens array layer 1 3 laminated by the surface of the light transmission 
diffusion zone 12. 

[0017]The transparent substrate sheet 11 is fabricated from the translucency 
substrate. JP,6-324205,A for which this applicant applied about the translucency 
substrate [0008]Since it has explained to [0009], detailed explanation is omitted 
here. The transparent substrate sheet 1 1 of this example has the smooth rear 
face (field of the opposite hand of the lens array layer 13) 11a of as [ whose 
concavo-convex average-of-roughness-height (difference-in-elevation / of 
projected height and the height of a valley /, level difference) deltazi is the 
surface roughness below maximum wavelength lambdamax of an illuminant light 



spectrum ]. If this average-of-roughness-height deltazi is a case of the usual 
white light source, it will be set to about 0.8 micrometer. The index which 
equalized the difference in elevation of a crevice and heights can estimate 
concavo-convex average-of-roughness-height deltazi, for example, the ten-point 
average of roughness height (Rz) by the regulation based on JIS-B-0601 can 
estimate it suitably. Since a part of incident light will carry out diffuse 
transmission of it and a part will carry out diffuse reflection if this level difference 
deltazi exceeds maximum wavelength lambdamax of an illuminant light 
spectrum, it produces a loss in incident light in the stage of going into the lens 
sheet 10, and is not preferred. In order to distinguish from the wavelength 
lambda of extraneous light mentioned later, the wavelength of the outputted ray 
of the light source (for example, 43 of drawing 12 ) of the surface light source is 
written by lambda of a small letter. Since average interval deltaSi of unevenness 
of this rear face 11a is also the same, below the maximum wavelength of an 
illuminant light spectrum carries out. Average interval Sm of an ISO standard, 
etc. estimate deltaSi, for example. Such deltazi and deltaSi will be obtained if 
the precision finishing method of optics, such as a publicly known lens, is applied. 
[0018] Drawing 2 is a mimetic diagram explaining the minute step difference of 
the rear face of the lens sheet concerning the 1st example. As for drawing 2 (A), 
rugged step deltazi of the rear face 11a of the substrate sheet 11 shows the 



case of smallness from illuminant light spectrum maximum wavelength 
lambdamax. The thing of the range of beam-of-light L21 which diffuse reflection 
of the beam of light L spread from the light source is carried out by the optical 
diffuse reflection nature dot pattern 42a of the light guide plate 41 , among those 
enters into the light guide plate surface by less than a critical angle - 
beam-of-light L22 enters into the substrate sheet 11 via the opening A. Here, on 
behalf of the reflected component to the normal line direction of the light guide 
plate 41 surface, as for beam-of-light L21, beam-of-light L22 represents the 
reflected component to an oblique position to a law line direction (however, it 
enters into the surface of the light guide plate 10 by less than a critical angle). 
Among these incident light L21 - L22, a part serves as transmitted light L21T and 
L22T, and is transmitted and used effectively in the direction of the lens array 
layer 13. The part becomes beam-of-light L22R->L22 rt, and beam-of-light L22R 
reflected in the rear face 11a of the substrate sheet 11 is also sent in the 
direction of the lens array layer 13. 

[0019]As for drawing 2 (B), rugged step deltazi of the rear face 11a of the 
substrate sheet 11 shows the adult case rather than illuminant light spectrum 
maximum wavelength lambdamax. As compared with drawing 2 (A), diffuse 
transmission or beam-of-light Lloss which carries out diffuse reflection arises in 
the direction almost near parallel at the surface of the light guide plate 41, and 



the rear face of the substrate sheet 11. Without arriving in the direction of the 
upside lens array layer 13, this beam-of-light Uoss dissipates and serves as a 
loss of the energy of illuminant light. That is, before inputting into a lens sheet, it 
is the already lost light. 2 of the surface fine-irregularities group 12a, and the 
maximum wavelength (it is about 0.8 micrometer in case of usual white light 
source) grade of a lower limit of an illuminant light spectrum is preferred. Good 
[ of about about 1 00 micrometers of the upper limit ] is carried out more, and ** is 
60 micrometers. As a material of particles, an acrylic, polycarbonate, polystyrene, 
Resin, such as epoxy and polyester, glass, calcium carbonate, silica (Si0 2 ), 
Empty capsids, such as inner substance particles, such as ARUNAMI 
(aluminum 2 03), a crystal stone (AIF 3 and 3NaF), magnesium fluoride (MgF 2 ), 
and mica, or resin, glass, and milt, etc. can be used. This particle chooses a 
different thing from the refractive index of the lens array layer 13 from these. 
Also in this case, one with preferred using what the refractive index of particles 
carries out good to the refractive index of the lens array layer 13 more 0.1 or 
more, and is different 0.2 or more as for ** is the same as that of the case of (a). 
In (b), the refractive index of a carrier fluid object (binder) may be the same as 
the lens array layer 12 among the light transmission diffusibility layers 12, but 
also as for a carrier fluid object, in order to perform optical diffuse transmission 
more efficiently, it is preferred to use different things from the lens array layer 13 



like particles. 

[0023]This fine-irregularities group 12a the beam of light which entered into the 
lens sheet 10 by carrying out penetration diffusion, Angular distribution of the 
outputted ray luminosity within the diffusion angle of the light outputted from the 
lens sheet 10 is made into homogeneity (isotropic), distribution of the outputted 
ray in a light exiting surface is made into homogeneity (uniform), in addition the 
optical diffuse reflection nature dot pattern of the rear face of the light guide plate 
41 is invisibility-ized by the Hayes (haze value). Like deltazi and deltaSi which 
also mentioned above average-of-roughness-height deltaz2 of this 
fine-irregularities group 12a, and average interval deltaS 2 , although equalized 
and evaluated, Average interval Sm of an ISO standard can estimate suitably 
the ten-point average of roughness height (Rz) etc. which were specified to 
JIS-B-0601. As for this deltaz2 and deltaS2, it is preferred to use more than 
maximum wavelength lambdamax of an illuminant light spectrum. The fall 
(disturbance of phase) effect of Hayes and coherence by the diffusion effect of a 
light according that it is less than lambdamax to unevenness is lost, moreover - 
although an optical diffusion effect top in particular does not exist [ upper limit ], if 
too large -- the field of an outputted ray -- internal division - the homogeneity of 
cloth - it is bad (coarsely) - in order for a luminescent spot and nonuniformity to 
be conspicuous in an outputted ray, it is desirable to be usually about a 



maximum of 200 micrometers or less, and to use. As uneven shape of the 
fine-irregularities group 12a, it may be isotropic at random [ crepe / grain, ], and 
the microlens arrangement which carries out uniform diffusion of the light can 
also be used into an angle predetermined [, such as an eye lens of a fly, and a 
pyramid lens array of two-dimensional array, ]. As for average interval deltaS2 of 
the heights (or crevices) of the fine-irregularities group 12a, it is preferred from 
the point of the permeant diffusivity of light, and a homogeneous point of an 
outputted ray to make it comparable as average-of-roughness-height deltaz2. 
The reason of the maximum about this interval and a minimum is the same as 
that of the average of roughness height. It equalizes and evaluates between 
crevices (or heights). As an index, Sm carried out 0601 N of JISB(s) can 
estimate suitably, for example. Hayes (JISK7015) and total light transmittance 
(JIS K 7105) are suitable for evaluation of the light transmission diffusion zone 
by the level difference of this fine-irregularities group. 

Hayes is 5 to 80%, and not less than 80% has preferred total light transmittance. 
Here, at less than 5%, the optical diffusion effect of Hayes is lost and it is lost. 
[ of the invisibility of the light diffusing dot pattern of a light guide plate ] The 
effect of reducing the spatial coherence of the transmitted light and vanishing the 
fringes of equal thickness is also lost. On the other hand, if Hayes exceeds 80%, 
the diffusion angle of the transmitted light will become large too much, and the 



luminosity in the predetermined angle of an outputted ray will fall remarkably. 
[0024]The lens array layer 13 consists of light transmittance state material, and 
has on the surface the concave or convex lens shape 13a (unit lens) arranged 
by one dimension or two dimensions. [ much ] If it can be made to converge into 
a desired diffusion angle, and still more nearly required and the light which came 
out of the light transmission diffusion zone 12 can be deflected towards a 
request of an outputted ray as the lens shape 13a, it will not be limited in 
particular. 

[0025] Drawing 3 is a perspective view showing the example of the lens array 
layer of the lens sheet concerning the 1st example. Any of the arrangement of a 
convex lens like drawing 3 (A), (B), (E), (F), and (H), the arrangement of a 
concave lens like drawing 3 (D), or the mixed arrangement of a concave lens like 
drawing 3 (C) and a convex lens may be sufficient as the unit lens 13a. Like 
drawing 3 (A) - (F) and (H), the unit lens 13a may be arranged to one dimension 
or two dimensions, or may be aperiodically arranged like drawing 3 (G). 
[0026]As for the unit lens 13a, when making the peak of the luminosity of an 
outputted ray into the normal line direction of a light exiting surface, it is preferred 
like drawing 3 (A) - (G) to use symmetrical arrangement. As for the unit lens 13a, 
when leaning the peak of an outputted ray to a light exiting surface, it is preferred 
like drawing 3 (H) to use right-and-left unsymmetrical arrangement. About the 



manufacturing method of a lens array, it is JP.6-324205.A. Since it is explained 
to [0010], detailed explanation is omitted. 

[0027]Since convergence as a lens or a deviation operation will be lost or the 
spectrum effect as a diffraction grating will show up if the level difference of the 
cycle (or lens interval) and crevice, and heights is too small, the unit lens 13a is 
unsuitable. Since it will become easy to start a moire pattern with the pixel of the 
display when lens shape is conspicuous and a display is put on the surface light 
source if they are too large, it is unsuitable. Therefore, about 10-200 
micrometers is preferred for both the ranges usually used for a level difference 
and a cycle (or lens interval). 

[0028]The material of the lens array layer 13 is JP,6-324205,A. Since it is 
explained to [0008], detailed explanation is omitted. 

[0029]About the light diffusing dot pattern 42a of the light guide plate 41, it is 
JP,6-109925,A. [0015] Drawing 2 or JP,6-324205,A Since it is explained to ** of 
[0023], etc., detailed explanation is omitted. 

[0030](Lens sheet of the 2nd example) Drawing 4 and drawing 5 are the 
perspective views which looked at the 2nd example of the lens sheet by this 
invention from a side front or the back side. As for the lens sheet 10B of the 2nd 
example, the minute projection 11b is formed in the rear face 11a of the 
substrate sheet 1 1 . 



[0031]This minute projection 1 1b is not for optical diffusion, and is for preventing 
structure, generating of the fringes of equal thickness, or the optical adhesion 
unification with the lens sheet 10B and the light guide plate 41 for the air layer of 
a moderate gap between the lenses put on the light guide plate 41 or the bottom. 
However, even if it is a case where it uses for an edge light mold face light 
source when using for the direct bottom part surface light source or, It may not 
be, when arranging one lens sheet so that the lens array layer 13 may turn to the 
light guide plate 41 side, or when it fixes only the periphery of the lens sheet 10 
with a spacer using what has the lamination where the lens sheet 10B is thick 
and it is few. 

[0032]Six-sided a four-sided prism, a triangular prism and a prism, the pillar (or 
elliptic cylinder) of this minute projection 11b, etc. are pillar-shaped. Even if it is 
by [ drawing 5 (B) - (E)], it is truncated-pyramidical [ of four truncated pyramids, 
three truncated pyramids, six truncated pyramids, a truncated cone (or elliptic 
cone stand), etc. ]. It may be by [ drawing 5 (F) - (I)]. 

[0033]ln order to secure the minimum intensity as a spacer, although the size (a 
radius or diagonal line length usually estimates) of the bottom of the minute 
projection 11b is based also on the height H, it is required 1 micrometers or more. 
Since viewing of a minute projection will be attained or not less than 125 
micrometers of moire patterns with the pixel will become easy to produce it in 



use to a liquid crystal display element if especially 500 micrometers are 
exceeded, it is not desirable. 

[0034]The two-dimensional distribution in respect of the lens sheet of the minute 
projection 11b of the above sizes has preferred random distribution. Since a 
minute projection and the unit lenses 13a (periodic arrangement is carried out in 
most cases) of the lens array layer 13 which it has in the opposite side of a lens 
sheet certainly overlap a certain cycle when the minute projection has arranged 
periodically, it will be a moire pattern and will appear. Besides the array cycle of 
the unit lens 13a which constitutes such a lens array layer 13, in using it as a 
back light of an electrochromatic display display device, it interferes in the array 
cycle of the pixel of a display device, and a moire pattern appears easily. 
Therefore, generating of a moire pattern is prevented by forming arrangement of 
a minute projection into an un-cycle. 

[0035] However, even if a moire pattern randomizes the arrangement of the 
minute projection 1 1b as mentioned above, Since the whole of each side of the 
congener (for example, if it is a trapezoid raised bottoms) of each minute 
projection has turned to the same direction if the shape of the multiple pillar of 
each minute projection 11b is the same and direction has gathered, the minute 
sides of these for [ the same ] gather and it comes to form the big virtual side. 
Since the minute projection is carrying out random arrangement in this virtual 



side, there is no periodicity, but the field which the unit lens which constitutes a 
lens array has may interfere, and a moire pattern may occur. Therefore, it is 
preferred to make the field which constitutes a unit lens, and the side which a 
minute projection has a certain fixed relation. 

[0036] Drawing 6 is a figure explaining the occurrence prevention of this moire 
pattern. For example, the lens array layer 13 of the lens sheet 10 considers the 
case where it comprises the unit lens 13a of a triangular prism lens, like drawing 
6_(a). The emission face of the lens sheet 10 is a field parallel to a X-Y flat 
surface. 

This is made into the level surface. 

Normal line directions vertical to an emission face are Z shaft orientations (not 
shown). Although the field which constitutes the unit lens 13a is slant-face 13a-1 
which accomplishes San-ya, it serves as a line with parallel crossing nodal line 
of this field (slant face) and level surface and X-axis (the axis of coordinates is 
taken so that the X-axis may become a nodal line and parallel). Strictly, a slant 
face is a limited field, and although and a slant face and the level surface do not 
cross depending on how to take Z axis coordinates for the level surface, either 
according to conditions, a nodal line here means the line which extends said 
field (slant face) and crosses the level surface. Of course, when it is arranged in 
the direction of one dimension with a triangular prism unit lens, a nodal line is 



only a kind, but. When the unit lens of other kinds, such as a pyramid, is 
arranged in the direction of two dimensions, the nodal line drawn from the field 
which constitutes a unit lens also has two or more kinds of cases, and those 
nodal lines may not intersect perpendicularly. 

[0037]Next, drawing 6 (b) piles up X'-Y' axis of coordinates of a direct system by 
setting X' axis as the one nodal line which carried out the standard of the nodal 
line drawn from the unit lens 13a of a triangular prism lens and which is drawn 
from the minute projection group 1 1 b to a X-Y axis of coordinates. All direction to 
each minute projection 11b (here rectangular parallelepiped) has gathered, and 
the nodal line of those sides and level surface of the lens sheet 10 those[ with 
two kind intersects perpendicularly, and is a nodal line parallel to a nodal line 
parallel to an axis, and XT' axis. This X' axis and the previous X-axis are making 
the angle alpha. It is carrying out terrible [ of many minute projections ]. 
Although a large number [ the nodal line of the side of those large number, and 
the level surface of a lens sheet ], since the direction to a minute projection has 
gathered, it represents with the direction of a nodal line, and, in the case of a 
rectangular parallelepiped, becomes two kinds of nodal lines which intersect 
perpendicularly. 

[0038]lf the angle alpha which the X-axis and X' axis make is zero, it will become 



parallel and will be easy to generate a moire pattern. However, a moire pattern 
can be prevented, if arrangement of both sides is taken so that the nodal line 
drawn from such a unit lens and the nodal line drawn from a minute projection 
may be detached exceeding 5 degrees. That is, in the case of a rectangular 
parallelepiped, the angle alpha is a clockwise rotation (right-handed rotation), 
and the range of 5-85 degrees and generating which is moire patterns if it is the 
range of 10-80 degrees more preferably can be prevented effectively, moreover 
- the angle alpha is counter clockwise -5 -the range of -10-80 degree may be 
more preferably sufficient as 85 degrees. Although the angle about the nodal line 
drawn from the side in which in the case of a rectangular parallelepiped it will 
observe if 85 degrees is exceeded becomes still larger, a relation with the 
adjoining side (90 degrees is made to said side) becomes close to parallel 
relationship, and a moire pattern generates and **-comes to be easy of an angle 
by a relation with the adjoining side. Thus, if it separates from parallel by a 
relation with the side of a multiple pillar exceeding 5 degrees, generating of a 
moire pattern can be prevented. 

[0039JA minute projection For example, the nodal line of the side of the same 
kind and level surface of a lens sheet which it became from the rectangular 
parallelepiped and each rectangular parallelepiped observed, When the nodal 
line of the field of a unit lens and said horizon specifies at a certain angle over 5 



degrees as mentioned above, it is necessary to arrange all of no direction to the 
minute projections (in this case, rectangular parallelepiped) to arrange. For 
example, if they have not gathered into the portion which adjoined even if 1% of 
the number of all the minute projections was level, it is because it does not have 
intensity to the extent that the parallel relationship used as the reason of 
generating of a moire pattern is defined. The meaning of "each rectangular 
parallelepiped" it is supposed in this meaning that the nodal line drawn from the 
side of each rectangular parallelepiped and the nodal line drawn from a unit lens 
are non parallel mutually, a meaning even if a part of rectangular parallelepiped 
which it is not necessarily limited to all the arranged rectangular parallelepipeds 
having non-parallel relations, and has been arranged has parallel relationship, 
that there is a non-parallel relation to it as large number of people - including . 
[0040]As this minute projection, although a multiple pillar may be sufficient 
besides a rectangular parallelepiped, since that side is making 90 degrees 
mutually by the above explanation in the case of the target rectangular 
parallelepiped, whenever 90 degrees rotates, it becomes the same situation. 
However, since the sides which counter are parallel in the case of a rectangular 
parallelepiped, in moire pattern occurrence prevention, the nodal lines taken into 
consideration are only two kinds of nodal lines which intersect perpendicularly 
mutually. However, if it is multiple pillars other than a rectangular parallelepiped, 



for example, a triangular prism, in the case of three kinds and a pentagonal 
prism, it will all increase more than the case of a* rectangular parallelepiped as 
for the nodal line taken into consideration with five kinds. Therefore, the 
conditions which a moire pattern generates increase and the flexibility of a 
design decreases. Of course, the nodal line which the adjoining sides take into 
consideration in the free square pole which is not right-angled even if it is a 
square pole increases with four kinds, and can prevent generating of a moire 
pattern on a par with a rectangular parallelepiped also with the square pole with 
the parallel side which is this point and counters in which the bottom consists of 
a parallelogram and a rhombus. However, from a point of the ease of 
manufacture, the rectangular parallelepiped is superior to the square pole which 
consists of these parallelograms and rhombuses. Although there are n square 
pillar which made n infinite, i.e., the pillar which the side becomes from a curved 
surface, an elliptic cylinder, etc. as a case where the nodal line drawn from the 
side does not accomplish a straight line, In this case, when parallel scanning 
methods, such as a scanner, perform an original film for a minute projection 
group to produce as opposed to the above-mentioned rectangular parallelepiped, 
since the projection is minute, Giza is made to outlines, such as a round shape 
which forms the side which is not parallel to a scanning line, or right-angled, and 
the side where an original pillar is smooth is not made. 



[0041]What is necessary is just to generate X and the Y coordinate which use a 
random number and arrange a minute projection in the XY plane of a prescribed 
area corresponding all over a lens sheet as a method of arranging a minute 
projection at random. In drawing 7 (a), 22 is a random coordinate point which 
should form the minute projection 11b produced by doing in this way. Here, it 
adjoins too much, and when the minute projection which has a limited size on 
the coordinates is arranged, like drawing 8 (a), minute projections contact and 
the areas of overlap 23 may be made into each coordinate point 22 comrades. A 
dotted line is a virtual line for specifying areas of overlap in drawing 8 (a). In such 
a case, if it is the shape as it is where it lapped, a minute projection becomes 
large and viewing of it can be attained. For this reason, as for height H of the 
minute projection of areas of overlap, it is preferred as one solution to consider it 
as zero like drawing 8 (b). Thus, the parietal region of a minute projection can be 
prevented from the adjacently duplicate minute projections uniting and becoming 
large. It can prevent that a minute projection becomes large and viewing of it is 
attained by it even if minute projections overlap. Drawing 7 (c) processes the 
state where areas of overlap are as it is, as mentioned above, and drawing 7 (b) 
shows the minute projection group in the state where height H of areas of 
overlap was made into zero. 

[0042]The moire pattern generated in the relation between each above 



mentioned minute projection and constituent face, and the constituent face of a 
unit lens, When arranging each minute projection, in order to arrange all to the 
same direction, the side which each minute projection makes defines the nodal 
line which can be recognized [ altogether ], and it originates in the relation 
between this nodal line and the nodal line drawn from the field which a unit lens 
constitutes occurring. However, when having arranged each minute projection 
and making it arrange in the random direction even if the whole of each minute 
projection was identical shape, in drawing 6 (b), the whole of each minute 
projection was the same direction, but. If vertical Z shaft orientations are rotated 
at random as the axis of rotation to a X-Y flat surface and it arranges, even if it 
has, the nodal line defined as the specific angle is lost and it carries out the 
arbitrary angles by which the nodal line obtained from the field which the side of 
each minute projection makes was distributed, respectively in this way, moire 
pattern generating can be prevented. However, it is better to carry out in the 
same direction of the point from a point of the manufacturing ease of a lens 
sheet. 

[0043JA pillar, an elliptic cylinder, etc. are excellent in this point. However, as 
mentioned above, there is manufacturing difficulty of the side with a smooth 
surface. When arranging at random, in the method of describing above as an 
example of a measure when adjoining minute projections lap, and making height 



H zero, keen sectional shape is made at contacting parts, and this also serves 
as manufacturing difficulty. However, if it is a pillar, X coordinate value and the Y 
coordinate value of X which does not take the method of making height H zero, 
but is obtained with a random number and which arranges a minute projection, 
and a Y coordinate, If a random number is generated in larger KIZAMI than the 
diameter D (value portions, such as a beam below KIZAMI, are rounded off), 
since the random coordinate points obtained are always separated from the 
diameter D, even if it arranges a minute projection at these coordinate points, 
they have no lapping. As extension of this method, KIZAMI is enlarged 
intentional more and the minimum adjacent distance can also be adjusted. 
[0044]The distribution density of a minute projection is a grade where a lens 
sheet bends and which cannot do the fringes of equal thickness. 
Even if a lens sheet has a certain amount of stiffness, a uniform interval is 
securable between the light guide plate and lens sheet used as the bottom, and 
it sets up suitably according to the delicate difference of an interval to such an 
extent that the fringes of equal thickness are not made too. 
The distribution density at the time of judging the cross-section area of a minute 
projection zero, i.e., the number distribution density which arranges a minute 
projection, When using it especially, piling up the lens sheet of two sheets, it is 
preferred to make into twice [ less than ], i.e., d<2p, repeating cycle p of the unit 



lens on the lower surface of a lens sheet mean distance d during the projection 
which the minute projection on the upper rear face of a lens sheet adjoins. 
Between the support points of contact of the minute projection 11b on the rear 
face of an upper part lens sheet by which contact support is mutually carried out 
by designing in this way, and the unit lens 13a of the bottom lens sheet surface 
bends, An up-and-down lens sheet interval can be prevented from the interval 
between up-and-down lens sheets becoming uneven, the fringes of equal 
thickness coming out, or less than the wavelength of illuminant light becoming. 
The mean distance d is d<0.5p more preferably. 

[0045]On the other hand, when the cross-section area of a minute projection is 
evaluated as a limited thing, as distribution density which can prevent the fringes 
of equal thickness although a lens sheet bends, About 0.01 to 60% is preferred 
at area ratio Sr (=Sp/Stx100) of the total Sp of the cross-section area of said 
height to whole surface product St which the lens sheet 10 and the light guide 
plate 41 have met. Although functioning at its minimum is preferred as a function 
like a spacer, from a point of bending of a lens sheet, it is required to some 
extent, and when considering it as the surface light source combining the light 
guide plate mentioned later, it is [ a certain grade ] required also because of 
equalization of the region cloth of luminosity. 

[0046]ln order to consider the factor related to the distribution within a field of 



luminosity, it explains using the area ratio R in area ratio Sr described above and 
converse relation. The total Sa of the area of the portion of the opening 9 in 
which the minute projection 11b does not stick with the surface of the light guide 
plate 41 and which has an interval more than wavelength is the area ratio R as a 
rate over whole surface product St which the lens sheet 10 and the light guide 
plate 41 have met. [%] is expressed by the following formula. 
R=Sa/Stx100, therefore the area ratio R have a relation of R+Sr=100 to area 
ratio Sr. Although this area ratio R is determined with the homogeneity of the 
luminosity in the field demanded, the utilization efficiency of light energy, the size 
of a light guide plate, etc., the area ratio R usually needs to consider it as not 
less than 90% more preferably not less than 80%. 

[0047]As this reason, when both surface roughness sticks the surface of the 
smooth light guide plate below the wavelength of light, and the surface (rear 
face) of the lens sheet 10, It is emitted, without most carrying out total internal 
reflection by the area part which results by the distance y from the side edge part 
by the side of a light source among the input light which enters into a light guide 
plate from a light source (in the light guide plate surface.). Even if it enters above 
a critical angle, in the portion, total internal reflection is not carried out, but since 
light advances into a unit lens, from y, luminosity will fall rapidly and it will 
become dark in a distant place. And if the percentage to the overall length Y of 



the optical propagation of the light guide plate of length y of a light-emitting part 
is actually measured, it will be 10 to 20%. Therefore, in order to distribute 
uniformly the amount of light energies which entered into the light guide plate 
from the light source to the overall length Y. Since about 100% of light will mostly 
be emitted by the area part of length y on the surface of a light guide plate, it is 
necessary to make 10 to 20% of the incident light which comes to the area part 
of length y penetrate, and to emit it, and it needs to carry out total internal 
reflection of 90 to 80% of the remaining light. Here, in general, since it 
approximates by **(total-internal-reflection light volume / total-internal-reflection 
light volume) Sa/St=R, 80 to 90% (Sr = 10 to 20%) of range is required for R. 
And since it can approximate similarly from y in a distant place, R can apply the 
point which needs 80 to 90% covering an overall length. However, if R becomes 
close to 100% (Sr is 0%) too much, as described above, it becomes impossible 
for the interval between minute projection groups to maintain by bending of a 
lens sheet more than the wavelength of light, and is not desirable. Therefore, the 
maximum of R is good to make it to 99.99% or less (Sr>=0.01%). It is required to 
carry out the maximum prevention of the light which enters into the lens sheet 
rear face which is one of the most important design concepts in this invention in 
addition to the above deviating to the tangential direction of the light exiting 
surface of the surface light source by diffuse reflection (or penetration), and 



losing. From this point, little Sr will be good, so that there is. therefore, the field of 
the luminosity described above - internal division ~ it is preferred to design 
become the minimum within limits which fulfill equalization of cloth or the 
conditions of the prevention from interference of equal thickness. 
[0048]By providing the above specific minute projection groups in one side of a 
lens sheet, Without the beam of light emitted out of an angle of visibility 
increasing, and luminosity falling, moreover it prevented the fringes of equal 
thickness and a moire pattern, it can be considered as the outstanding lens 
sheet which can distribute an outputted ray with a uniform region cloth over the 
whole light guide plate surface. 

[0049]Next, this minute projection 11b explains in detail the condition which can 
control generating of the fringes of equal thickness, and its reason. Drawing 9 is 
a mimetic diagram explaining the principle of the minute projection of the lens 
sheet concerning the 2nd example. Here, although the fringes of equal thickness 
made between the lens sheets 10 and 10 (the substrate sheet 11 and the lens 
array layer 13) are made into an example and explained, it is applicable similarly 
[ in the case of the lens sheet 10 (substrate sheet 11) and the light guide plate 
41 ]. Height deltaz3 of the minute projection 11b the longest wavelength of the 
visual spectral line of the light source which observes this lens sheet 10B 
lambdamax, When the angular radius of that light source at the time of seeing 



said light source through the reflector on this lens sheet 10B side from an 
observer is set to deltatheta, the conditions of the formula (1) are fulfilled. In 
order to distinguish from the wavelength lambda of the light source of the 
surface light source, lambda of a capital letter is used. 
deltaz 3 >=lambdamax/2deltatheta 2 -- (1) 

The one-dimensional and two-dimensional arrangement of this minute projection 
11b is aperiodic, and width deltax of the minute projection 11b fulfills the 
conditions of the formula (2). 
deltax<=500micrometer - (2) 

[0050]The mean distance d of phase next door **** each minute projection 11b 
fulfills the conditions of the formula (3) to the cycle P of the unit lens 13a. 
d<2P -- (3) 

[0051]Here, the example which uses the thing of the same structure like lens 
sheet 10B-1 and 10B-2 laminating two sheets so that the ridgeline of the unit 
lens 13a may intersect perpendicularly is given and explained. 
[0052]Below, the disappearance conditions of the fringes of equal thickness in 
the height of the minute projection 11b formed in the rear face of lens sheet 
10B-1 and the lamination side of lens sheet 10B-1 and 10B-2 are explained. As 
shown in drawing 9 , the minute projection 1 1 b is formed in the rear face of lens 
sheet 10B-1 by the side of the surface, Beam-of-light Li which opening H M 



between lens sheet 1QB-1 and lens sheet 10B-2 is increased, and is reflected by 
interface Si as **, Generating of the fringes of equal thickness (generic concept 
of a Newton ring) by interference with beam-of-light L 2 reflected by interface S 2 is 
controlled. 

[0053]at this time, all the fringes of equal thickness take into consideration that 
the fringes of equal thickness of the minute projection 11b and the fringes of 
equal thickness other than minute projection 11b (periphery) overlap as the 
fringes of equal thickness - it is required. Among these, although it is about the 
fringes of equal thickness other than minute projection 11b (periphery), 
Thickness H (X ) of the void layer in that case (air layer) becomes the sum of 
thickness h( X ) at the time of carrying out direct contact lamination of lens sheet 
10B-1 and 4-2 for the existence of the minute projection 11b, and height deltah 
of the minute projection 11b. Namely, H( X )=h( X )+deltah - (4) 
since it is deltah>0 here, even if it is 0 <=h (x) (namely, ~- even if it is set to h (x) ->0 
and carries out asymptotic to 0) 
H (x) >=deltah>0 ~ (5) 

It will not carry out asymptotic [ of a next door and the H (x) ] to 0. 
[0054]lt disappears and the fringes of equal thickness go as thickness H of a 
cavity part becomes large. Therefore, it is the disappearance conditions of the 
fringes of equal thickness of the periphery of the minute projection 11b which 



calculated the lower limit of H in which the fringes of equal thickness disappear, 
and substituted this for the formula (5) according to increase of H. 
[0055]Hereafter, this condition is computed. It is deltatheta about the angular 
radius of the external light source (the lens sheet 10B is observed from the 
outside) 7 seen through reflector Si and S2 from the observer when a light 
source had spatial breadth according to the 87-89th pages of "wave optics" 
(Kubota extensive work, the Iwanami Shoten issue, the August 30, 1975 4th 
******). [Radian] It is lambda about the wavelength of illuminant light, [mum] It is 
H about the thickness of an opening, [mum] When carrying out, they are 
deltatheta«(lambda/2H) 1/2 . - (6) 

It comes out, and if it is, it is known that the fringes of equal thickness will be 
accepted. Therefore, it is H< X )>=lambda/2deltatheta 2 when the conditions 
(conditions which do not produce an interference fringe) which the fringes of 
equal thickness cannot view are searched for about H( X ) from a formula (6). - (7) 
It becomes. When a formula (7) is substituted for a formula (5), height deltah of 
the minute projection 11b is delta h>=lambda / 2deltatheta 2 . [mum] - (8) 
It comes out and it is drawn that what is necessary is just to be. 
[0056]Although the above is a case of a monochromatic light light source, About 
a light source with the emission-spectrum distribution by which normal use is 
carried out A formula (8) can be said to be that all the remaining lambda fills a 



formula (8) if upper limit lambda,™ of spectrum distribution fills a formula (8) 
among light source spectra (lambdamin<= lambda<=lambda max), since it is in 
direct proportion to lambda. Therefore, delta h>=lambda max / 2deltatheta 2 [mum] 
-(1) 

It becomes the conditions of the height of the minute projection 1 1 b about a light 
source with ** spectrum distribution. 

[0057]When the concrete numerical value of a formula (1) is calculated now, it 
supposes that the surface of the lens sheet 10B is observed using 0.38 
micrometer<=lambda <=0.78micrometer white light as the external light source 7, 
and is usually an angular radius of the external light source 7 by interior lighting 
or the available light from a window 10 degree<=deltatheta<=120 degree, i.e., 
0.175 [rad] <=deltatheta<=2.094 [rad] When it carries out, it is deltatheta=0.175 
with least right-hand side of a formula (1) from a formula (1). [rad] And 
lambda ma x=0.78 As a value corresponding to [mum], it is deltah>=12.5. [mum] - 
(9) 

****** originally the maximum of deltah does not have restrictions from a 
viewpoint of the prevention from optical adhesion. However, if deltah is too large, 
a lens sheet becomes being easy to bend, and when it assembles to the surface 
light source, thickness will become thick, or a projection will become is easy to 
be viewed. Therefore, it is usually preferred to use 200 micrometers or less. 



[0058JA following condition is added although a formula (8), a formula (1), and a 
formula (9) are minimum necessary conditions. That is, when the lens sheet 10B 
consists of an object it can be considered that is a perfect rigid body, it is 
sufficient if it supports by the projection of three points which is not on the 
minimum and the same straight line (a triangular vertex is made). However, the 
lens sheet 10B for example, when consisting of an object which was made with 
the synthetic resin and which has flexibility thinly, When the distance between 
the minute projections 11b separates too much, the lens sheet 10B is bent by 
the portion of the minute projection 11b, and h M and also H (X ) stop fulfilling the 
conditions of a formula (8), a formula (1), a formula (9), and a formula (5). 
[0059]Then, in this case, even if it produces bending, the minute projection 11b 
on the back is formed with sufficient density so that the conditions of a formula 
(8), a formula (1), a formula (9), and a formula (5) may always be fulfilled, as the 
rule of thumb of the density of this minute projection 11b- general - the cycle P 
of the unit lens 13a of lower lens sheet 10B-2 -- it is made to make it distributed 
in two dimensions with 1/2 or less cycle still more preferably less than twice That 
is, the mean distance d of the phase next door **** minute projections 11b and 
1 1 b should just fulfill the conditions of a formula (3) to the cycle P of the unit lens 
13a. 

d<P - (3) 



Here, with reference to drawing 10 , the conditions of a formula (3) are explained 
further. As three nearby point A, B, and C make equilateral triangle **ABC 
among the minute projections 11b, and it is shown in drawing 10 (A) and (B) 
when the lens sheet 10B is only the line type (one dimension) arrangement of 
the unit lens 13a since it is easy, If the minute projections A and B touch unit lens 
13a-1 and 13a-3 at the time of distance AB= distance BC= distance CA=2P 
between two minute projections, when its attention is paid only to y shaft 
orientations, it seems that surely unit lens 13a-2 which does not meet with a 
minute projection exists in the middle of the minute projections A and B. 
However, if it sees in two dimensions, unit lens 13a-2 is supported by the minute 
projection C left to y shaft orientations. Since it will be supported with the 
aggregate of three-point support as no unit lenses 13a leak and the minute 
projection 13b shows to drawing 10 (C) and (D) if it does in this way, the contact 
by bending by lens sheet 10B-1 and 4-2 is suppressed to minimum. If d exceeds 
P bordering on d=2P also experimentally, even if delta h and delta y fulfill the 
conditions of a formula (1) and a formula (2), respectively, it is checked that the 
fringes of equal thickness start being viewed. Therefore, the conditions of a 
formula (3) mentioned above are acquired. If it does in this way, it will be 
supported by the one minute projection 1 1b per two pieces of the unit lens 13a of 
the profile total ****, and the influence of bending will be lost. However, since the 



diffusion angle of radiated light will spread too much if the mean distance d 
becomes not much small and the minute projection 11b crowds too much, it is 
preferred to choose the suitable range. 

[0060]Next, the fringes of equal thickness of the minute projection 11b are 
explained, the near minute projection 11b -- H( X )- in order to take ->0 (convergence), 
the fringes of equal thickness are inescapable. It is not giving a cycle in one 
dimension or in two dimensions, but making it arrange confusedly and forming 
width deltaX of the minute projection 1 1b in distribution of the minute projection 
1 1b as a means for avoiding this as a matter of fact, at the size which cannot be 
viewed. Even if the fringes of equal thickness occur by doing in this way, it is not 
viewed in itself, in order to carry out localization only into the field of the minute 
projection 11b. 

[0061]However, if the minute projection 11b has arranged periodically, in order 
that the minute projection 11b and the unit lens 13a may certainly contact a 
certain cycle, when it observes from a distant place, the minute interference 
fringe of the minute projection 11b will be integrated, and it will be viewed as an 
interference fringe. By supposing that the arrangement of the minute projection 
11b is aperiodic, if the interference fringe of the microscopic minute projection 
11b is observed from a distant place, light and darkness will be integrated 
confusedly and it will serve as zero, and it is no longer viewed. Then, as width 



deltaX of the minute projection 11b, if usually referred to as about 100 
micrometers or less, the purpose can be reached practically. That is, what is 
necessary will be just to fill a formula (2). 
deltay<=100micrometer- (2) 

[0062]Mechanical processings, such as embossing (die pressing) processing 
the water-white thing of this minute projection 11b is preferred, and also 
according [ that process ] to the heat pressing to the rear face of the lens sheet 
10B, and sand blast processing, the casting (casting) method of transparent 
resin, ** [0063](Light guide plate) The opposite side of the light reflection layer of 
the light guide plate 41 is a flat surface, and below the wavelength of illuminant 
light is made to surface roughness (measured by the ten-point average of 
roughness height Rz of JIS-B-0601, etc.). Usually, a light source is visible light, 
and since the wavelength is 0.4-0.8 micrometer, surface roughness may be 0.4 
micrometer or less. What is necessary is just to use the precision polish etc. 
which are performed with injection molding, casting (casting) shaping, an optical 
lens, etc. using the heat pressing of a publicly known technique, for example, a 
mirror plane board, and the form of mirror plane nature as the method of making 
granularity of this level. 

[0064]As a material of the light guide plate 41, it chooses from the material of the 
lens sheet mentioned above, and the same translucency material. Usually, resin 



of polycarbonate is used. As for the thickness of a light guide plate, an about 
1-10-mm thing is usually used. 

[0065](Example of the surface light source of a direct bottom part) Drawing 1 1 is 
a sectional view showing the 1st example (direct bottom part) of the surface light 
source by this invention. The surface light source 51 arranges the lens sheet 10 
of drawing 1 to the opening side of the back light 30 of the direct bottom part with 
which the line light source 32 of a fluorescent lamp etc. was established in the 
case 31. In order to exploit the light energy of the light source 32 effectively, to 
the inner surface of the case 31, it is preferred to perform white paint etc. and to 
make it a high reflectance side. 

[0066](Edge light mold face light source) Drawing 12 is a perspective view 
showing the 2nd example (edge light type) of the surface light source by this 
invention. As for the surface light source 52, the lens sheet 10B of drawing 4 is 
arranged at the upper surface of the light guide plate 41 of the edge light type 
back light 40. As for this back light 40, the reflecting layer 42 is formed in the 
undersurface of the light guide plate 41. 

The light source 43, the reflection film 44, and the illuminating cover 45 are 
formed in the both sides of the side edge of the light guide plate 41 , respectively. 
The edge light type surface light source has an advantage to which a light 
emission side does not generate heat easily due to a thin shape. 



[0067]About the details of the surface light source, it is JP,6-324205,A. 
[0017]-Since it is indicated to [0025], detailed explanation is omitted. 
[0068](Example of a liquid crystal display) The surface light sources 51 and 52 
shown in drawing 1 1 and drawing 12 can be used as a liquid crystal display by 
arranging at the back of a transmission type publicly known liquid crystal display 
element. It is applicable to the element which needs sources of back light other 
than a transmission type liquid crystal display element, such as an 
electrochromic display device. 
[0069] 

[Effect of the InventionJAs explained above, the light which the concavo-convex 
average of roughness height and average interval penetrated the substrate 
sheet which is less than the maximum wavelength of an illuminant light spectrum 
in this invention, and went into the lens sheet, The concavo-convex average of 
roughness height and average interval make it input in the light transmission 
diffusion zone which has a fine-irregularities group more than the maximum 
wavelength of an illuminant light spectrum, and carry out penetration diffusion 
uniformly. 

Therefore, an upper **** loss is suppressed by loss of the light to the outside of 
the lens accompanying light transmission diffusion, And since it converges into a 
predetermined angle and light is made to output by a lens array layer again after 



being able to equalize distribution in the diffusion angle of luminosity, and a light 
exiting surface and carrying out penetration diffusion according to a light 
transmission diffusion zone, Can store the diffusion angle of light intensively in a 
suitable angle, and further due to the fall of Hayes and spatial coherence by a 
light transmission diffusion zone. Since the interference fringe can be disturbed 
and it can disappear even if the light diffusing dot pattern on the rear face of a 
light guide plate is made to invisibility-ize and the fringes of equal thickness 
occur, technical-problem ** which a Prior art has, **, and ** are solvable. 

[0070]Since the minute projection used as a spacer was provided in the 
substrate sheet, the luminous intensity distribution of the outputted ray in the 
uniform region cloth to the whole light guide plate surface by the total internal 
reflection of the surface of a light guide plate and prevention of the fringes of 
equal thickness can be performed, and technical-problem ** which a Prior art 
has, and ** can also be solved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] lt is a perspective view showing the 1st example of the lens sheet by 
this invention. 

[Drawing 2] lt is a mimetic diagram explaining the minute step difference of the 
rear face of the lens sheet concerning the 1st example. 

[Drawing 3] lt is a perspective view showing the example of the lens array layer of 
the lens sheet concerning the 1st example. 

[Drawing 4] lt is the perspective view which looked at the 2nd example of the lens 
sheet by this invention from the side front. 

[Drawing 5] lt is the perspective view which looked at the 2nd example of the lens 
sheet by this invention from the back side. 

[Drawing 61 It is a figure explaining the occurrence prevention of a moire pattern. 
[Drawing 7] lt is a figure explaining the minute projection of the lens sheet 
concerning the 2nd example. 

[Drawing 8] lt is a figure explaining the minute projection of the lens sheet 
concerning the 2nd example. 

[Drawing 9] lt is a mimetic diagram explaining the principle of the minute 

projection of the lens sheet concerning the 2nd example. 

[Drawing 10] lt is a mimetic diagram explaining the principle of the minute 

projection of the lens sheet concerning the 2nd example. 

[Drawing 11 l it is a sectional view showing the surface light source concerning 



the 1st example (direct bottom part). 

[Drawing 12] lt is a perspective view showing the surface light source concerning 
the 2nd example (edge light type). 

[Drawing 13] lt is a mimetic diagram showing the conventional example of the 
surface light source. 
[Description of Notations] 

10 Lens sheet 

1 1 Substrate sheet 

12 Light transmission diffusion zone 

13 Lens array layer 
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tc)sb<0$><DX$>%> o fit, iSTSS^tcffli^il^ 
Xfcfc, hMltffli/^^T'S^Tt, 
b^X~>-h 1 ft©#£UyXBE5>l/I 1 3* t #Jt«4 1 
iJ£|6]< cfc9tcIEfl1-§tf^ fcSWi, U>X>- 
h 1 0B*W-<, aWW^ft^fcOfcffl^T* 

-h i o common x^— y-ic& iTm%.tz>iM-&ic 
its m<r&£\,\ 

[0 0 3 2] C(Dm^B\ 1 bits 4fttt, 3/f)tt. 
6fttt, Rtt (Xfi«R&) ftif©tt« CH 5 (B) ~ 

(E) ] T'*oTt, 4/fjf|fT, 3ft«t£, 
RHUS (Xtt«R«fe) &£<D§ftl=?tt [|215 (F) ~ 

( 1 ) ] T'feottJ:^. 

[0033] »/j^jE i i b comm-m mnit^m 
xitn^Mmxwm) it, x^— v£Lx<Dm&M(Dffi, 

±^T'S§ 0 gefc, 1 2 5 /x mJ^±> Wfc: 5 0 0jim 
[0 0 3 4] ±12© J; 9 ftTTffi©1«/J>^SE 1 1 b © U> 

x->- h mv(D-^7i^mts "7 yphftwifttt l 

U>X->- hOS*fffifc^-T5 b>XE^j;i l 3 

o#iftu>xi 3 a vfaE<DM^s mmmitLx^ 
tftixmtLXLizoo £fcs <KD&o&isyxmm 

1 3£$/£-f ^jjifiUyXl 3a(DffiWffiWi:^, 

tmn^t^o mix, m^ommts tmmitt 

[0 0 3 5] LfrU ^7Htt, J^±©cfc 5 
fil 1 bOE^^yXAftLTt, £4R/h£jgl 1 b 

AE5iJ£LTV3fre. m^it^t)\ uyXBBJUfc 



[0 0 3 6] 121 6 its C ©^7 H»©5g£B&it£tJMI!f 
S@T*fe5o 0>Ja.f£, 1216 (a) ©<fc 9 U>X*>- 

h i o©byx@E?iJjf 1 3 its =ft&isyX<DmiiLisy 
xi 3 a^p.ii?n§^^x.T*§„ uyx-y- 
h\o<Dmmits x-Y¥mc¥ft%mx&*)s en 

®«> liis^-r^Bs 1 3 a - 1 x&zti\ sKdm m 

§) o mmats $mttm%mx&K>s y\<^m 

Z Sii&ffiOQt D 75"fC J; 0 D , ^1® £ 7\<W-M £ it 

Mwmx3ifrz>r^t>\ sZsZx<D^m£itmnm m 

h,s =ftfe%%.tiLisyxx% ^n^-^7t^-|p](cis?ij l 

mkoxtiL \syx*~%fcj5faic$mLrcm&its mo. 
u y x*mi&? % m& e> m m z n s &mt . zjb»w± 

[0 0 3 7] ^(C, HI 6 (b) «, HftttU>X©#{5 

«*X' Mi: LXs miJkOX' — Y' ffifllM^Sto^ 
t)-a/ct©T$>§ 0 #«/J^fil 1 b (ccfB, 

ft) ^riot^T, Zftibcbigm^yX 

is- h i o t <D&mts ~mmh <o m& l. 

OX' Wt5t©X«lt(i, ftJta^^LTl^o ftfe, 

<DfaZtfffi^x^z<Dx\ $m.<D-fi jpi xixm Lxwjjft 

[0 0 3 8] xm£X' ffllO&tPifgatf-siuX&tl 
its VfftfcDtTUttA^L^-r^o L^L, C(D 
J; o U y X^ e>mm t ti% s&k £ «/jNgg£fr 6 « 



ah. 



fc, ^SaA^fHiO T\ 5-8 5 



H, ckD»^L<« 1 0-8 0° ©SBHT^n(i\ ^67 
HBO!?^tt3*SWti:Hi±T*t5o \ZfCs n&alts R 
mm*)X\ -5 — 8 5° . «tD»SL<«- 1 0~ 
-80° OKBT'ti^. fi^ft©Ji'&fi: x 8 5° 

^.st, &B?%mmfrzmiii-£ft?>-£mic-D^x<Dft 
mts *6»c*#<4s^ sss-rsffljffi (DtneMSik: 



[0 0 3 9] 4fc\ »/J^j^it«^j#fr6fttK 
©SIS s UyXcom t m%E7k¥Wi t ©£££ t 

tc, EH-rs^r©»/j^*e (c©j§^s^tt) ©fat 

*^T«IA*i&fittftv\ 0H*tf, £«/J^je©i%© 
r^E*f*J ©jfc#H\ ^LtSEHL/c^T©tS^j* 

ges l «##©-»»«: « > mm\m& -ox*>*mt 

[0040] com^mt Lxti, muwimic^^ 
n&xt>&^t>\ ix±.(ommxn^t LrcW.jsft<D%& 

^©ilffitiSV^C 9 0 ° £4LT^S©T\ 9 0° 

a©sjs©*T*s 0 Lfru e*<*wn©^fttt, w 

§o for, t7i/i^tr§iff«f<*o, isit 
©i*g^M'>-r§ 0 QftaffeoTt, n^-r 
s«i!JiBiBi±^EftT*^i/\ gsraftST'ti, «-rss 
*S(4rafflSfc^<fto, £©,£-?, ftft-f sipjMjWt 

% 0 LfrU Uig©Sf^©,£fr6«, cn6©¥t7E3 
iZ2^ J f > SJBA^*SE3fttt«fct)*>, jt#f*©#tfftftT 

4&\ fijjffl^p>#f±i$n5^Wii^fiJc$a^ 

if^i:LT, n^MS^t LfenftS, -TftfeSfflJiStf 
Mfre>4§mi, ttntt«tf*5tf, £©»£, ±IH 

um^nLx, wmt, »/j^e»©^«-rsfe*© 

J^dfi 7 ;b2>£ x+ + -f- H©¥It4 x * -v - y 

y t ¥ftximpi x&^Mwzmi&t & mm<ommc 

[0 0 4 1 ] 4*3, Dt/J^Jfe^^^tCEIl-r*^ 
£LT«, U>X->-h©^ffi(cffl^-rSp/f^ffi«©X 

Y^ffirttc, aa*fflv^Ttt/j^je*e»r«x, y$ 

«*8££-£n{f<fcl/\, 07 (a) T\ 2 2(t C©<fc 

siK7$§„ *n^n©ffl«j*i 2 2 isi±© 

%Wm&*$im?Z>£^ 08 (a) ©cfc^tc, ft/J^ 
ei^±^gtt L Tg}gg|5# 2 3 5 C fc 0 f§ 



fc46©i5SW4t9T'*So C©cfc?ftii£^ ^©£3; 

lt, 0 8 (b) ©cfc^fc, aaa5^©*/j^Eojss 

Hfi, HfPfrsCfc*^$H/\ C ©J: 9 (CUT, R 

^era± Lit, < 4 o t afiwr 

£fc&*ci:£|»jLT-#-5„ 0 7 (b) «\ aaaj^^ 
*■©*£©#«*, 0 7 (c) tt, ±fH©cfc3(c5QHL 
T, fijtSB#©ffi£ H^tfa Lfctf!i©flM^ig$£ 

[0 0 4 2] 4*3, ffi£Lfc&«/J^efc«|«ffifcJ|iffi 

&m&m<D%tmww£TWii x, mmnmr^u^ 
£iLtt$t\ z(D^WLtmiLisyx<Dfiitmfrt>m 

^ieB1-§l^(c, ^y^A4fatfcffifi^-tJ:n«\ 1"4 

t>-6, 06 (b) xiz, &m^miz-£xm~<Dmzx 

&-otc£>\ X - Y ¥ ISJtC ^ L T^tt^lRl© Z W^Ip]^: 0 

iE©iJis^4i-is^6f#e»n?.sif«, znztitmz 
SK4^ ^©.t^tcLTt, €-ruwia^*i»±"p* 

So'L^L, l/>X'->- h©iyj£±©^£©£fr<=> 
^c©|5]-©[pj#fri.^av^ 

[0043] c©jST*ti, pffi. ^ras^Minr^ 

§o L^L, tuiEL/ccfc-ptc, r&6^4ftffi^S^7c{P,i) 
ffi©^ig±©ilL$^fe?.o $fc, ^^^AfCiEll-rs 
l^tc, RSfr5«/J^fi^±tfSftofc»^©J«R©- 

K«ftW4WriBJg«tfT?#, cnfeS/cMig±©iiL$ 

m^ckoTtf^, «/j^§e*e«f sx, Y^«i©xffi 

^Sa^BSSLTt, fi4^C < t{i^teT-fe§ 0 C 

[0044] tfc, wi^m<D^mmit. uyx^y- 
tftzmym^uyXi/- h t©p^-e^-4P^n^ss« 



8-3d bU4 4 



*t>-&Tffifflf Sli^K, ±fll©U>X->- ha®©'® 

'j^e©i»«-r*^effl©¥^ffi«d «\ t«ou>x 

*>- h SlfficDiiifi U>X©» 0 ig LEAH p © 2 {glXT, 
-f d<2 pi:-TSC4:^jlf*Lv\ £©£?{;: 

Kftf S c £ J: 0 , 5 fc«sm * n § ±{PJl b y X 
H»iB©tS'J^fi l l btT&lls>Xi'-b$m<D 
HffiUVXl 3ai:05}!Mf a imT\ ±TU>X 

WiLT?* 5 0 d (4, «fc 0 L < «, d < 0 . 

5 pT' $>•§<, 

[0 0 4 5] -"A, «/jN3®e©»iB«*Sffi©fc©fcL 

ft1fi4 l fcft^iSLT^S£®KS t fcfcf-rs* huSS^ 
fi&©Srffi«©f8ft] S p ©ISSUES r (=s p/S t 
xi 00) TO. 0 1 ~6 0 %8*tf*f $ U\ 

tf, U>XS/-h©tt#<Dj£fr6t4, *seje^KT»* 

[0 0 4 6] Wfi©iiirt#*fcii^5gB*^*«fc 
tt, ±E-TSiiSfll«J^S r £&Nffi£&Sj5flJ±¥R$ 
ffl^TKWtS. «'h£fii l b*t#3tS4 l ©Siffli: 
ffi»-tr$\ fro, »*^©H«©&33IW9©a^© 
ffif8l©ffiftIS atf, ls>Xi/—b 1 0fcW}fcK4 l fctf 
ttSi LTV">2» £iSifi S t Jsf-T 31 "J# t L T , E^tt^ 
R [%] tt^Sfci^TSSni. 
R = Sa/S txi 00 

i^t, mmttmRit, wm&s r ^R + s r = io 
o©iifi&#*§„ cca^ib^Rti, g*$n§rffirt-e 

ffissjctoassnstf, mn. ®*w±*r«8 o%«. 
±, «fc o »s u < 9 o %ix± ttzct *<<esfi-p* 

•So 

[0 0 4 7] C©IlEfe?t LTt±, &fcMfflStf#0« 
g«T©¥mft^ft1fi©^fflfcUXX>-h 1 0©giffi 

f S A*jft© 9 ^ag«J©ffl)J4iSSA^ffilll y 

E»?ti^J|lffiU>Xk:JtttJiALTLS5fe«>) , y 

Az 3 ^A max /2A02 
cotR/J^jBi l btt, 1 35?7cWRtf 2 #7cWE 

mmmmm&o, »/j^ei 1 b©*BAx«, s 



mxictttz-gftms.. mmucmfetzt 10-20% 

©fi£ y ©««8»#T?*gp#, "Tftto-fett 1 0 0 %©ft 

t£©?-£1 0~2 0%(iigii^-<±T^ttiL, SD©9 0 
~8 0%©ft££K&te-e3&gtf&.5 0 CCT\ «X 
fa, 

(£K*M£«/£fi**Jfc» = S a / S t = R 
■PififfitSnSCfc^e, R(4. 8 0-9 0% (Sr = l 
0-20 %) ©KH^fiTftSo * LT, y «t Dis^ 
©BrTfc HtRKififfifet 3©T\ R f± 8 0 - 9 0 %#& 
^BfcfafcoTafflTtSo ffibs R^ 

1 0 0% (S r#0%) {Cia<^0^€§t, hnHEL/c 

«t a tc u>x>>- 1- mmc «t o , t&/j^t¥<DH©ia 

7t©^MW±tCf«T^<*D»$L<*^o ^© 
/ci6^, R©±[5I(i9 9. 9 9%WT (Sr^O. 0 1 

t, ftfefiSftRtHlS© 1 UVX'i/- hM® 

tAftfr*3t*Mi£»KI* (Xtiilii) tc<£DTfii-} , c?K©fii 

[0 0 4 8] W±©«t 5 ftWf^©tt/J^fi»% u>X-> 

mmmto txm&tmTt « c <t * < , ^iit^h^ 
ftiB^fliT'a^*»E-p#*ffnfeuyX'>- h t-r 

[0 0 4 9] c©fS/J^ifii l btcioT, mm 

wtZo H9«, mznmmic&zisyxis-botii'h 

u^Xv'-h io, io (ffiw->-h i i tis>xnm 
in 3) mcx%%mmT-im*\mcLzmwtz>f)\ 

VyXis- V 1 0 (S*h>- KM) t *JttR 4 1 ©if 
*fcfcRM«»CjifflT»#S, HS/J^l 1 b©iS$Az 3 

cioi/yx->- h i o B*mmt%ftm<Dmn.ftz 

-M0 Bffi±©K3*ffl£ffiLTflKK#igfcJlfci§£© 
^©^©ft^l^A QfcL/cttfC, S (1) ©^ 
^rSlfcLTi/^o ft*, ®^©^©^fiA 

- (1) 
(2) ©fcftSJIfcLT^*. 



mm*¥- 8-3jSt>U44 



[0 0 5 0] fflRD^&fiM^iEl l b<D¥ 

Md^, #fib>Xl 3a<DBtfiPl:«LTS 
d<2 P 

[0 0 5 1] CCT?M\ \sy%i/-Y 1 0B-1, 10 
B-2 0«t-5tC, RC^iiOt^^WUyXl 3a<D 

[0 0 5 2] o^r, uyX~>- hi 0 B - 1 
JFM £ n/c fik/J^j& 1 1 b<DW,2t. VyXis-Y 1 0 

b - 1 . 1 0 b - 2 (ommmic fettstfifjios* 

hi 0 B — 1 £>a®£'A'h?&g 1 1 bmm 
X. UyXis- h 1 0 B - 1 t IsyXi/— h 1 0 B - 2 

H (x) =h (x) +A h _ 
CCT\ A h>0T$>3fr5>, 0^h (x) T'SoTfe 

H co h>0 
£40, H Cx) «OKiffifiL%<&§ 0 

[0054] mm=Fmm, oxtmomz h < & 

m=>F&m<Dffi%:2tL% H ©TIHI*jRa&, C n^it 
(5) lC{X\Lfc&(Dij\ ISS/J^jgl 1 b <DJi§IjZ2gfS<D^ 

[0055] J-Xh\ co*ff**tH-rSo rsi^j 

A6« (A/2 H) 1/2 

§0 iot, s (6) io> mmnm^smpf^mrs 

H M ^A/2A62 

it (7) Srit (5) fcftA-fSfc, ?»/J^fii 
Ah^A/2A02 ((im) 

[0056] w±ti> M&K%m<D®'£i-e& % i)\ mn 
1$ m 2 ns mt x^ * h wmnffi^yt mtc o^r » , 

S (8) «AfclElt0J-f£fci6tc, 7tri?.x^^h;b (A 
A h ^ A max / 2 A 0 2 [/im] 
^X^^ h;h^^O»CO^TC»1«/J^jSl 1 b 

[0 0 5 7] it (1) ©llttWSfiifcjfcfcSfc, 

ft%$6W7 £ LT0. 38/im^A^0. 7 8 /i m€>6 
feMfflt^uyX->-f l o B(Dift®^H^-r?>i: 

Ah^l 2. 5 [/im] 

sn^-r^ofco-fSo ztDtc&bic mmt. 200 



(3) ©^-^ii/cLTi/^o 

- (3) 

K«tS«*=F»« (N e w t o n BR<D±{itt:g;) £D^£ 

[0053] c<Dtt, mm^&mtLTte, £mm=F 

^iE l l b b>Xv- hi 0B-1S 

04-2 &iSa&«MSH*;fc*£©»S h (x) tW'b 

... ( 4) 

- (5) 

dKUmftM. mmmm^, 1975^8^3001 

4 fiiil^tf) If? 8 7 ~ 8 9 SBc £ ntf , ftifgtf£lffl«j£tf 
Ofc^rrsW&fc:, SJS^eSWBSS, , S 2 fcfflL 
Tl/c (b>X->-F 1 0 B*fl.«5**&«fc-rS) ASP 
Mai 7 Oft ^S* A 6 (7->7y) , ft^ftcDfcll^A 

(iim) , mbvmfrZH [^m] t-rstttc, 

- (6) 

- (7) 

1 b<Om^ A h«\ 

- (8) 

min ^A^A max ) o^tf, ^^^h;U»flJO±H« 
A max ^it (8) ^SSrc^«*, »!3©Ati|gTa (8) 

••• (1) 

S^eOg^fCctoT, 1 0 s ^A6^1 20° > IP 
*.0. 175 [rad]^A0^2. 094 [rad] 
tt%£. it (l) J: OS (l) ©*ia^«fe^ftv\ 
A0 = O. 175 [rad], A max =0. 7 8 
[/im] KftlSt zmtLT. 

- (9) 

§o bp5, uyXis-h i o B^^pufttatt-frs* 



-h 1 0B»> h (x) M(C(i, H (x) tfiS (8) , 
S OK S (9) (5) ©ftff*»fc«4<4 

So 

[0 0 5 9] *CT\ COJi^fCtt, 
HTlC^ (8) , 3 (1) , (9) &Q'5$ (5) ©fcff 
«fe^n§ «t 9 tc, «fc oajBofR/j^g 

i i cott/j^aei i b<Dmm<DB%tL 

d<P 

CCT\ 01 0*#JHLT, S (3) CD^I-tO^T^ 
SfCgiWrSo »*©£*£, ^/J^jgl 1 b©?^ 
T\ i^D03^A, B, CtfIE=fcJBAABC£& 
U b>X'->- h 1 0 BAWfflU^X 1 3 a ©&j® ( 1 
#tc) E?«|^tT**Si: LfcW^fcti, mi o (A) , 
(B) K^-ridtc, 2"3©«/J^iEIBIOE(iAB=ffi 
»BC=!gMiC A = 2 P©fc£{C, tt'MgfiA. Btfjji 
HUyX 1 3 a - 1 , 1 3 a - 3 iCgtfZt, y ftltfffa 

'J^ififct8Lfti^lMttu>Xi 3 a-2tf#£-f i>J:-5 

a - 2 & y (tt#|p)iC«nfci&/J^g T&ISSft 
TV3 0 ^©.toK-ttUf, ISTcDlifiUyX 1 3a(i 
t>n&< flS'J^g 1 3 btioT, [21 1 0 (C) , 
(D) KSVTJ:-?^ 3j££fiF©*£f*K:«|:93atSft 
5©T\ U^X^— h 1 0 B- 1 t 4 -2 £<D%tfrlC£ 
SSSAfetiilfgRgfcWi^enSo f»<lfc& N d = 
2P£tfii;LT, dWP*&z.Z£^ Ah, Ay^n 
(1) , 3 (2) ©&#*»§£ LTfc, 

i$L/c^ (3) ©ift^i§ 0 C©«fc-5fC-rnifx *ns 
|&^T©i}M£U>X 1 3 a0 2iit 1 @m©^/J^e 
1 1 blCfcoT^SnSCfcfc&O, JS#©»«4jS: 
<^5„ flu ¥^E«d^sfeO/h*<ftO, HS'hSfeg 
Ay^l OOfim 

[0062] fcfc, coflR/j^ei i bit, m&mwx* 

&Z>£tmj%L<, ^(Om^l^yXiy- h 1 0 B© 

affi^\©^7 o bx(cj;^xy^7. mm jidzu 

[0063] mxm mxm 4 1 ©^s^/i©^® 
immxh<o, mmmz (j is-b-oboi ©+,& 
¥^ffl$R zJrc-waijsns) ^as^osswTk: 

4-0. Siimt'feS*^, W^ttO. 4(im«T 
[0 0 6 4] fffl4 1 ©*«4£:LTfi, fu$L/cUy 

x~>- f> ©*m t m&<DmMffi&<Dtpfrz>mifit %<> 



Ttt, -flSfityCfi, Til©U>X->-h 1 0B-2(D| 
fflUyXl 3a©flJIUP©2ftW~F, Mtc»SL<til 
/ 2 «T©SJW £ «fc 0 2 ^tc ^S-e-Siatf 
§0 Wt)^ia/j^Ei 1 b, 1 1 b©¥^) 

ffi«d#, ififjxUyXl 3 aOHHiPlcMbTS (3) 

©&#*»&■*- <t 9 tc-rtnf «t t>„ 

- (3) 

[0 0 6 0] tft/Jx^iei i b©HJl^li{co^ 
TlJiWrSo WL'h£&l 1 b©ifi^T*{±H Cx) -*0 OK 

*±0»-rSfc*©#g4:LTa, IR'H&Gl l b©# 
*Pte , l #7tW£ t, 2 ^teWk: ilW^^fc-ti-rSL^tc 

^tJtcjBfig-rsc txh%> 0 c©J;?lct5i:i:ia 
0, ^Jf=F^A^±LTt>, ^nti^/J^e l l b© 

[0061] L*^U feU flS'J^fil 1 bft^HUBWK 
EJHJLTl/^i:, ?*/J^,tai 1 btipfibyXl 3ai 

l b©*SAXi:LTtt, il^l 0 0 ^ mfcTFMfc-rft 
Jf, ^lffl±@W(iii-ti5>tiS 0 -Tftt)*, it (2) %S 
/c-tt(fcti/^i:{c4§ 0 

- (2) 

[0 0 6 5] (ET3y©ffiftzi©5lI*lM) El l Hi, * 

^wfc<tsffi^ag©^ i commm (wt$d 

ffiHT'feSo S^5 Hi, 3 lrttc, M7*cff4 

if©^M3 2*Wen/ciSTiy©^>y h 3 0 
©BflPflUJfi:, H 1 ©U>X->- h 1 0*EB Lfct©T* 
SSo ^3 2©7tx^;^-^^fc^iJffl^§rcA6 

[0066] (x.y^7^ tmmytM) m\ 2 it. 
wt«tsffi)tag©^2©mfifi»j (x*y^5^r hS) ^ 
■r*HiiaT»*So ®7t)i5 2(±, xys^'f m©/<v 

^^-T h 4 0©ai7t«4 l©±ffi(C, 04©b>X^>- 
h 1 0 BtfBEH^ftTVSo C©/^y^7v-T h 4 Oti, 

7fe«4 l ©IJUJigigOflHMfctt, *n j Fn^JR4 3, "S# 



ui; 
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[0067] mytmommic-o^Tit, 

— 3 2 4 2 0 5© (0017) ~ (0 0 2 5) (ClEft^ 

[0068] m^m^mmnmmm) 01 1 , 012 

<D(l!HC Xl^hD^O$-y ^3t^fS-?& if ©1^®?^ 

[0 0 6 9] 

\m*m-ehz>mw^- hzmmtruyxy-hicA 

ML/ctt^ iff 0\ ftfcUyXEWJifcJCoT, fJt7£<D 
H K .J; 3 'n XR tf £BB W =1 1 - U <Di&T ic «fc o 

[0 0 7 0] g-fc* attS/- MC7^-Ht£&3fi&/h^ 



[0®©m#*itt^] 

[0 1 ] «fc* L/>X^- hcom 1 ^ttWfcjnf 

[0 2 ] !g l ^MHJcffiS U>XS/- h ©»ffi©S&'W& 
S*BiWLfcfllSBI"P*So 
[0 3] in Huswife ffs uyX->- V(Ol<yX®$\m 

[0 4 ] *fmt i§b yX->- h ©3S 2 M0!|£$ffl 
[0 5 ] Mimic ck § U>x"->- h om 2 M0(|$KIM 
[0 6 ] *7 U«oa^Wih*BiWr*B|-e**o 

[0 7 ] m 2 nmmicmz u>x->- h ©«>j^*«t 

(18] ^2 &K0)J£ft* b>X->- h ©flM^SfcSl 
[0 9] 2 |t?j5l§Wc{&3 vyXy- h ©flR/j^ficMii 

[01 o] w,2mm\ic\mvyxy-v<DW>h3m<D 

[0 1 l ] m l ©#»J (uStTSD KftSfiSftSfc^l, 

[0 12] 3?2<DfWl| (X7>>7^ h3!D fCf&Slgft 

[013] myem.ommmfn?m£.mv&z>o 

1 o u>x~>- h 
i i muy-h 

1 2 y£Siit£ff[ff 
1 3 U;/XE5MI 



[01] 



imtt- 



AZ2 S > mqx 
AZi S Anxa 



13a 




[02] 




[03] [g|5] 




116) 



14] 



13a 




AZ2S Amax 
AZi ^ Amax 
AZ3S *ma* 



:H6] 



[0 7 



(a) 




(a) 




x x . 



(b) 





(b) 



(c) 




[09] 





(d) 



WfoW 8 - 3 3 b U 4 





I ^ 



100C> 102 



